Bradykinin-induced activation of phospholipase A2 is independent of the activation of polyphosphoinositide-hydrolyzing phospholipase C.
This study evaluates the role of phosphatidylinositol 4,5-bisphosphate (PIP2) and its metabolites as possible mediators in the activation of phospholipases A2 in porcine aortic endothelial cells. We compared the time courses of bradykinin-induced turnover of phosphoinositides and the appearance of unesterified arachidonic acid (uAA) and eicosanoids. The metabolism of phosphoinositides was examined in cells prelabeled with [3H]inositol, which has a similar distribution as the endogenous inositol lipids. At 37 degrees C, bradykinin induced a rapid rise in lysophosphatidylinositol (lyso-PI) and inositol 1,4,5-trisphosphate (IP3) as well as a decrease in PIP2. Lyso-PI formation was detected at 10 s, as early as PIP2 degradation and IP3 formation. This suggests that the activation of PIP2-hydrolyzing phospholipase C and PI-hydrolyzing phospholipase A2 are simultaneous. However, at 30 degrees C, lyso-PI formation was detected in the absence of an increase in IP3 indicating that the activation of phospholipase A2 does not require the accumulation of IP3. The time course of formation of uAA and eicosanoids were examined in [3H]arachidonic acid-prelabeled cells. The 3H radioactivity was distributed among the phospholipid classes and subclasses the same as the endogenous phospholipids. Bradykinin stimulated the intracellular accumulation of uAA, detectable at 5 s, earlier than that of 1,2-diacylglycerol and phosphatidic acid. Such immediate formation of uAA further supports the notion that activation of phospholipase A2 is a very early event during the interaction of bradykinin with porcine endothelial cells, and that PIP2 hydrolysis is not prerequisite for the initial activation of phospholipase A2.